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NOVELTY - A photosetting composition comprises: 

(a) an addition polymerizable compound having an ethylenically 
unsaturated bond; 

(b) a siloxane compound having at least two alkoxy groups directly 
coupled with the Si, or a vinyl resin; 

(c) an optical radical generator; and 

(d) an optical acid generator. 

DETAILED DESCRIPTION - In the component (b), the siloxane compound 
is of formula (I); 

Rl-R6=groups where at least two are 1-100C alkoxy group and the 
others are 1-100C organic group optionally having O, N, S and Si, where 
a part of or all the hydrogen atoms in the organic group are optionally 
substituted by fluorine atom, or fluorine atom and chlorine atom; and 

n=0-100. 

USE - The composition is used in optical parts such as optical 
interference films, optical transmission films and holograms, 
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[Problems to be Solved by the Invention] 

Offer of optical component which includes coating of 
photocurable composition,and aforementioned photocurable 
composition which can prevent hardening inhibition of coated 
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(a)i^b>tt^Fis»-aii#t*-r*»iii« 

ffRTffefcfc^tt. (b)SiJS^Ictt*SLfc7VU=i+ 
Claims 

[»** 1] 



*prtt<fft*». (b)SiJS^icE$SLfcT;uzi+ 

[«#«2] 

frEfi£»(b)lcj3t^r . Si Bm::i6«Lfc7>u=i 

£W* SO): 

[1b l] 



surface with oxygen and and are superior in curability inside 
coating. 

[Means to Solve the Problems] 

siloxane compound or vinyl resin * (c ) photoradical 
generator which 2 or more possesses alkoxy group which 
isconnected directly to addition polymerizable compound* 
(b ) Siatom which possesses (a ) ethylenic unsaturated double 
bond at least and photocurable composition which contains 
(d ) photo acid generator. 



[Claim(s)] 
[Claim 1] 

siloxane compound or vinyl resin* (c ) photoradical 
generator which 2 or more possesses alkoxy group which 
isconnected directly to addition polymerizable compound* 
(b ) Siatom which possesses (a ) ethylenic unsaturated double 
bond at least and photocurable composition which contains 
(d ) photo acid generator. 

[Claim 2] 

In aforementioned component (b ), siloxane compound which 
2 or more possesses the alkoxy group which is connected 
directly to Siatom at least, Formula (I ): 

[Chemical Formula 1 ] 



R 2 — f-SiO-4-Si— R a 
VI /n I 

R 3 R 4 



(I) 



(5E^R\R\R\R\R 5 fcci:t/ R 6 It* 
fcliRftoTl*T<fc<* R 1 * R 2 * R 3 * R 4 * R 5 fccfctf 
R 6 Mi£M\zM\itiZ>'Pte<tt, 2 otfftJMft 

*<* sistn^* mmm=F * mnw : n$*zf j r<( 
m*tttz*tz\t^Ltj:^mm$k i~iooa> 

i±* o~ioo *-ca>B»**f .)-eS**i*to) 
-efcS* ft i I3«co^©^bttffliS^o 

[11**33 

mE(c)*5y*^*±fflfc«kt;3feKi84*i(d) 

*4»*ai*fcii2E«©*«<btt««« 0 



It is something which is displayed with (In Formula, R 1 * R 2 * 
R 3 * R 4 * R 5 and R 6 may be identical or different, at least the 
two which is chosen in option with alkoxy group of carbon 
number 1-100, andother than those, has oxygen atom* 
nitrogen atom* sulfur atom and silicon atom from R 1 * R 2 * 
R 3 * R 4 * R 5 and the R 6 or with organic group of carbon 
number 1-100 which it does not possess, hydrogen atom of 
one part or all in said organic group as for optionally 
substitutable; and n,displays integer up to 0 - 100 with 
fluorine atom or fluorine atom and chlorine atom. ), 
photocurable compositionwhich is stated in Claim 1 . 

[Claim 3] 

photocurable composition which is stated in Claim 1 or 2 
where at least one ofaforementioned (c ) photoradical 
generator and photo acid generator (d ) is diaryl iodonium 
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[1**31 9] 

SB^Sffi±lclf *« l~4 <Dlv^h,iM=E«© 
*B<bttBrt«*ffli^T»riE**ifc*p^A 



salt. 

[Claim 4] 

Furthermore photocurable composition which is stated in any 
of the Claim 1-3 which also (e ) sensitizing dye and/or (f ) 
ultraviolet absorber includes. 

[Claim 5] 

optical component which is formed making use of 
photocurable composition which isstated in any of Claim 1-4 

[Claim 6] 

optical componento which is stated in Claim 5 which is a 
light reflection prevention coating 

[Claim 7] 

Hardening photocurable composition which is stated in any of 
the Claim 1-4 with illumination , it is formed on substrate, 
said top layer contains condensate of aforementioned 
component (b ) in optical interference membrane as the 
laminated film which consists of 2 layers of top layer and 
bottom layer where the index of refraction differs, and and 
said bottom layer contains polymer of theaforementioned 
component (a ), And due to fact that reflected light from 
aforementioned substrate interferes mutually from interface 
which is formed, with difference of index of refraction of 
aforementioned 2 layers from said top layer surface, the 
interference coloration or interference nonreflective optical 
componento which is stated in Claim 5 which is a optical 
interference membrane which is done 

[Claim 8] 

Hardening photocurable composition which is stated in any of 
the Claim 1-4 with illumination , in site which leaves from 
theaforementioned substrate in Mitsutaka permeable 
membrane which is formed on the substrate, mainly 
condensate of aforementioned component (b ) and polymer of 
aforementioned component (a ) localized does mainly to site 
which is adjacent with aforementioned substrate, In index of 
refraction changing gradually facing toward site which 
isadjacent with substrate from site which leaves from 
theaforementioned substrate with that and making index of 
refraction of substrate and index of refraction of site which is 
adjacent with substrate almost equaldepending, optical 
componento which is stated in Claim 5 which is a Mitsutaka 
permeable membrane which loses light reflection from 
interface which is formed from site and aforementioned 
substrate which are adjacent with said substrate 

[Claim 9] 

volume type hologram 0 which I layer includes hologram 
recording layer which was formedmaking use of photocurable 
composition which on transparent substrate is stated in any of 
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[0002] 
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Claim 1-4 at least 

[Description of the Invention] 
[0001] 

[Technological Field of Invention] 

this invention, high surface curing property and photocurable 
composition which can grant optical property which is 
superior and optical interference membrane which uses 
that,regards Mitsutaka permeable membrane or hologram or 
other optics goods in coating which isacquired. 

[0002] 

[Prior Art] 

Causing photoreaction with visible light, or near infrared light 
or other radiation exposure as for photocurable composition 
which it hardens, in comparison with thermosetting 
composition, from space-saving of hardening facility and fact 
thatit can assure energy conservation it is superior in 
economy. 

In addition, from fact that it can conform to also 
environmental protection ofrecent years and reference of 
safety and hygiene, use field has expanded theaforementioned 
photocurable composition, or printed circuit forming* 
furthermore utilizationas photosensitive material for hologram 
recording is expected with for example laser scan recording as 
photoengraving material. 

[0003] 

As example of photocurable composition, as for ultraviolet 
curing type paint composition, until recently ,system which 
contains system, and 2 epoxy group containing monomer or 
oligomer and the photo acid generator which contain 1 acrylic 
group-containing monomer or oligomer and photoradical 
generator is known. 

As for 1 , curing rate is quick, cost of starting material degrees 
of freedom of selectionis large with inexpensive, it makes 
feature, but in order on theother hand, with free radical 
addition polymerization of acrylic group to use, as hardening 
means polymerization inhibition occurs with oxygen in 
atmosphere, it possesses deficiency that curability of coated 
surface decreases as result. 

Because of that, when thin film is formed making use of this 
kindof known photocurable composition until recently, it was 
necessary under the nitrogen atmosphere to polymerize & to 
harden, there was a problem in workability. 

In addition, 2, causing ring opening polymerization of epoxy 
group containing compound which is a primary agent 
makinguse of acid which occurs from acid generator by 
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tta)ittafcttttj«*icH-r*iHHHjS*siR-r 
4cte*y, wtmizk&mm&womtmm 

[0005] 

5/P*1*-><b^*li.TSC(I): 
[1b 2] 



ultraviolet light illumination polymerizes& hardens, but 
polymerization *hardening inhibition occurs due to moisture 
and basic substance , it has possessed thing or other problem 
where raw material cost is high. 

[0004] 

[Problems to be Solved by the Invention] 

Therefore, as for objective of this invention, when as 
description above byfact that problem until recently regarding 
known photocurable composition is overcome, hardening 
inhibition of coated surface is evaded with the oxygen , 
simultaneously, it is to offer photocurable composition which 
also curability inside coating raises. 

[0005] 

[Means to Solve the Problems] 

this invention offers siloxane compound or vinyl resin* (c ) 
photoradical generator* which 2 or more possesses alkoxy 
group which is connected directly to addition polymerizable 
compound* (b ) Siatom whichpossesses (a ) ethylenic 
unsaturated double bond at least and photocurable 
composition whichcontains (d ) photo acid generator. 

Regarding to this invention, in aforementioned component 
(b ), as for the siloxane compound which 2 or more possesses 
alkoxy group which is connected directly to Siatom at least, 
formula below (I ): 

[Chemical Formula 2] 



L i_' 

-f-SiOH-Si- 
\ I /n 



(I) 



(5£tK R\ R 2 . R\ R\ R 5 33J:t/ R 6 li, 
fcliMfcoTlvGfcC R\ R\ R\ R\ R 5 fc<fctf 

1-100 (D7;ua**>*-Cfey. fc^tH-ftbfcm 

mm*tt*%*tz\t%Ujii\0im&. i~iooa> 
li.o-ioo rea&ns*© 

— 'tJAlSTffo&o 



It is something which is displayed with (In Formula, R' » R 2 » 
R\ R\ R 5 and R 6 may be identical or different, at least the 
two which is chosen in option with alkoxy group of carbon 
number 1-100, andother than those, has oxygen atom* 
nitrogen atom* sulfur atom and silicon atom from R 1 * R 2 * 
R 3 * R 4 * R 5 and the R 6 or with organic group of carbon 
number 1-100 which it does not possess, hydrogen atom of 
one part or all in said organic group as for optionally 
substitutable; and n,displays integer up to 0 - 100 with 
fluorine atom or fluorine atom and chlorine atom. ). 

at least one of aforementioned componenst (c ) and (d ) is 
diaryl iodonium salt in the embodiment where this invention 
is desirable. 
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**«ftl=l*» fiWfcJtffla— T*:/yfcJ:tf 

So 

[0007] 

«fiE«l+lc**ti**75?*;ufE±*l(c)35^^ 
■J-55>*^tf. */di#IW£*l(d)fr&Bff 



ft*lM*. WEtf #(d)fr&$6£Lfci*l*. js» 
(b)+<D Si JB : FI-itlSLfc7;ua*5/*35MP 
*5M*&eu v7y-;u*(-Si-OH)£±j&U 

*>P*-9->«a(-Si-0-Si-)4*»fiE**iflHb-r 

So 

[0008] 

fc«fct;rtaj36<s*iwfiMb-r*. 

**ft*4«Mbi<«*»lCjBC-5 D 



this invention can include furthermore (e ) sensitizing dye 
and/or (f ) ultraviolet absorber. 

[0006] 

this invention offers also optical component which is formed 
making use of theaforementioned photocurable composition. 

It includes also coating and Mitsutaka permeable membrane 
for anti-reflection in optical component . 

In addition, this invention offers also volume type hologram 
which 1 layer includes hologram recording layer which was 
formed on transparent substrate making use of 
theaforementioned photocurable composition at least. 

[0007] 

[Working Principle] 

photocurable composition of this invention is thought that it 
hardens with the photoreaction below. 

When light is irradiated to photocurable composition of this 
invention, from photoradical generator (c ) which is included 
in composition free radical, or acid occurs respectively from 
photo acid generator (d ). 

addition polymerizable compound (a ) which possesses 
ethylenic unsaturated double bond addition polymerization it 
does free radical which occurs from aforementioned 
component (c ). 

Or, as for acid which occurs from aforementioned component 
(d ),alkoxy group which is connected directly to Siatom in 
component (b ),hydrolysis forms derrick up and silanol group 
(-Si- OH ), after that, this silanol group does dehydration 
condensation, poiysiloxane structure (-Si- O-Si- ) is formed 
and hardens. 

[0008] 

inhibition of coating hardening does not occur with oxygen in 
the coating which uses photocurable composition of this 
invention, surface and the internal harden completely. 

With coated surface which hardening inhibition can occur 
with for example oxygen , with the acid of former -Si- O-C- 
hardening which minds hydrolysis ofconnection happens in 
preferential. 

Inside coating, aforementioned component (a ) addition 
polymerization doing with the free radical with radical 
addition polymerization, it is hardened. 

When photocurable composition of namely, this invention is 
used, in under oxygen-containing atmosphere surface curing 
property which is superior can be revealed, thin film which 
possessessatisfactory optical property without bleed of 
unreacted component to the surface occurring from internal, 
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jut. *§tmmm\zmw?&o 

*RTftftfc**, (b)SilR*l::»ISLfc7^=J* 
(d)*»*±»l. JlMWfcfcCT. (e)Ji«fe 



[0010] 

RTIIftft**(a)tt. *BBStl= cfcUl»IB*»(c) 
*©*3«b*tt(a)<D«iLTI4. 7^7 

u;uig. ^^m. -f*3>», 

x^uv^'ja-n,. **-'*>*;uy | j3— ju. 

^p— ;u^D/<> % ^>^x'jx'Jh-;u, MJ 

fc±ET!S»*iU*>llfc©xxxJU;hU^ 
D-j^D/<>yg vvvux— xJU. 'O^x'J 
x'jh-;u7K'J^Uvv;ux-^;u^Dt°u> 
9*)*—)\,*}9i)*s*})\,x.-~tJ\, % xtf^PM: 

*Ox#**>Ki:±B^lS3fD*^*>llfc©« 
SPSUB^^^r-y-^^L/^-f 7 v7*-k 2,4- 
HJUVv-f 75/7*— K ^7*P>V'f7v7 
*-K 4,4'-^U>hfxpxii;U-f V 5/7*— 
h)^CD^t^Vv7*-Hb^ir2-tKP^r 
5/x*;u7*UU— K 2-tKP+vx^;u^^7 
'JU-k 2-tKP+v^Pt: ;U7^'JU-h. 2-t 

1-57*WUBxXx;u*td4**2WUilxx 
x;ui:±iH^'JtKP*vft^%^b^J«**i 

;*$*iJb-hB;7*WU75K. XfU>eX7 

$u;u75h\ x^u>tfx^£u;u7SK. ^* 
^^u>t*x7^ i ;ji/7^h\ ^s*-y-^L/>e 

;u. v^p^^^v^^y-^vex^x-f- 



can be formed. 
[0009] 

[Embodiment of the Invention] 

Below, this invention is explained in detail. 

photocurable composition which is a first embodiment of this 
invention contains siloxane compound or vinyl resin, (c ) 
photoradical generator * (d ) photo acid generator, and 
according to need, (e ) sensitizing dye. and/or (f ) 
ultraviolet absorber which 2 or more possess alkoxy group 
which is connected directly to addition polymerizable 
compound, (b ) Siatom which possesses (a ) ethylenic 
unsaturated double bond at least. 

[0010] 

addition polymerizable compound (a ) which possesses 
ethylenic unsaturated double bond which is used for ideal for 
the photocurable composition of this invention starts addition 
polymerization in action of free radical which occurs from 
aforementioned component (c ) due to illumination hardens. 

As example of that kind of compound (a ), for example 
acrylic acid, methacry lie acid, itaconic acid, maleic acid 
or other unsaturated carboxylic acid: ethyleneglycol. 
tetraethylene glycol, ester; trimethylolpropane glycidyl ether, 
pentaerythritol polyglycidyl ether, propylene glycol 
diglycidyl ether, epichlorohydrin of neopentyl glycol, 
propylene glycol .1,2- butanediol . trimethylolpropane . 
pentaerythritol . tri pentaerythritol or other polyhydroxy 
compound and above-mentioned unsaturated carboxylic acid 
and 2 and 2 -bis (4 -hydroxyphenyl ) -propane diglycidyl ester 
or other epoxide of reaction product, phthalic acid and 
addition reaction product; hexamethylene diisocyanate. 2, 4- 
toluene diisocyanate. isophorone diisocyanate. 
4,4'-methylene bis (phenyl -f 7 shear *— jp7 ) or other 
polyfunctional isocyanate compound of above-mentioned 
unsaturated carboxylic acid and polyurethane acrylate and 
polyurethane methacrylate which are synthesized from acrylic 
acid ester or methacrylic acid ester and above-mentioned 
polyhydroxy compound which it possesses 2 -hydroxyethyl 
acrylate. 2- hydroxyethyl methacrylate. 2- hydroxypropyl 
acrylate. 2- hydroxypropyl methacrylate or other hydroxy 
group; acrylamide. ethylene bis acrylamide. ethylene bis 
methacry lamide. hexamethylene bis acrylamide. 
hexamethylene bis methacrylamide or other acrylamides and 
methacrylamides; butanediol divinyl ether, you can list 
cyclohexane dimethanol divinyl ether or other vinyl ethers; 
and N- vinyl formamide or other N- vinyl compound. 
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*»BT?M\ ±f2)S»(a)i:Lrg : t.»*L<li. 
[0011] 

^ l=EttLfc7;ua**>»**<C<i:4. 2 ofiLt 



Kb 3] 



R 



R 2 — ^-SiO-j-SI— R 5 



(I) 



With this invention, most preferably, acrylic acid ester or 
methacrylic acid ester is used above-mentioned component 
(a ) as. 

[0011] 

It is a one of component (b ) which is used with this 
invention, as for the siloxane compound which 2 or more 
possesses alkoxy group which is connected directly to Siatom 
at least, generally, Formula (I ): 

[Chemical Formula 3] 



(a+*R\R\R\R\R 5 fc<M; R 6 li.|5]-* 
fcI±*fcoTl*TJ:<. R 1 . R\ R\ R\ R 5 fcjctf 
R 6 <kyff*l::ai#ft**fc<£* 2 oiS<ft*ft 

woo <D7;u3*5/»-e&y. ascfciH-fibfim 
assist . fecti;** 
asis^^^-riSfcii^Lft^anta 1-1000 

«ki;**JS : F-T?«»**lTl^T ; fcc»:<;jD«ki; n 

fi.(M00 *-ea>*a*ai-.)-e***i4ti'a) 

*ttao)jji»(d)^&*iH»izcfcy*±-r*a 
(Dftfflicfcy % jn7k»»L. 

t**<i:<it 2 Ofil±<D-Si-0-C-e^**t-S 
[00 12] 

±ESC+,R 1 .R\R\R\R 5 *J«fctf R 6 A^bff 
«icaiiiv6d><i:<fct 2 oi*. si If TtMJlL 

T Si-O-C ttOttt+iBOIklk 1-100 CD7/U=I 
*->»T?*y. *<D<fc5fcSi:LTI3\ >h*v. 
Xh*v. n-^P* 0 *v. -fV^QTK+V, n-3?h 
tertr^MFS/»0*3***» 1-100 £T 

x$/-ju. xh^v^y-/U. xh+vi^y- 

;k ?h^ylV-ik ^Ptf i/>yya— 
/^ux-t^u. x*u>yya— ;k ^ntf u 
>y ya— ;u, :7ptfu:>?ya— n^E/x^u 



Being something which is displayed with (In Formula, R 1 * 
R\ R\ R\ R 5 and R 6 may be identical or different, at least 
the two which is chosen in option with alkoxy group of 
carbon number 1-100, andother than those, has oxygen 
atom, nitrogen atonu sulfur atom and silicon atom from 
R\ R\ R\ R\ R 5 and the R 6 or with organic group of 
carbon number 1-100 which it does not possess, hydrogen 
atom of one part or all in said organic group as for optionally 
substitutable; and n,displays integer up to 0 - 1 00 with 
fluorine atom or fluorine atom and chlorine atom. ), if 
hydrolysis it doesdue to illumination occurs with action of 
acid which from thelater mentioned component (d ) which is 
contained in photocurable compositionof this invention, and 
after that, it is a siloxane compound which at least 
possesses-Si- O-C- connection of 2 dehydration condensation 
it does or more, especially it isnot limited. 

[0012] 

In above Formula, at least as for two which from R J % R 2 . R 3 . 
R 4 . R 5 and the R 6 is chosen in option, with alkoxy group of 
carbon number 1-100 whichpossesses Si-O-C bond in 
connection with Siatom, you can list the straight chain or 
branch alkoxy group; and/or aforementioned alkoxy group 
and methoxy methanol, methoxy ethanok ethoxy 
methanol, ethoxy ethanok isopropoxy ethanoU butoxy 
methanol, butoxy ethanok propylene glycol monomethyl 
ether, ethyleneglycok propylene glycok propylene glycol 
monoethyl ether * N- dimethylamino ethanol to methoxy. 
ethoxy. n-propoxy. isopropoxy. n- butoxy. t- butoxy or 
other carbon number 1-100 andvarious alkoxy group etc 
which are synthesized with alcohol exchange reaction of 
various alcohol of benzyl alcohol, phenol. 2- chloro 
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T)l=\—)Vs 2-?ppx£/— ;u, 3- 

[0013] 

±Ea + ©±E3t*K R 1 * R\ R\ R\ R 5 
fccfctf R 6 <D5*> . lulS Si-O-C &*<D 

ja*fo*i*. x^u, :?pt: ;u, >f 
ptf;u, n-^ju, tert-^;u. "^rv;u. V^P 

;u, ^>i/;u*<D«k3ft* M*ft i~ioo 

^UvK^rV^PevU, (3,4-X*°*vv^P'\* 

v;U)x^;u*0)cfc5ftJSt*» i~30 *-eo>x/K 

a>«fc5fcft*» 6-100 ST^CDTU-^Sjy-tz^ 
s<>*M)\,m<D <fc3fcft*ft 2-30 £"C(D7 

v;u*;75/x^;u, N,N-v^f;i/7^/xf 
;u, N,N-vx^;bT5y^p t°;u^0ck5^^* 
ft 2~ioo *-e<D73y7;u*;u*;p«;i/a?M*- 

^.y^A^hxwufoocfcdftftjRa i-ioo* 
•ea>*A/*?h7;u*;u*;8t*» i~ioo *t<d 

PPifJk h'J^^P7iz^>/U, hU^;i/3j-P 
»j;u7xx;u, v7U;u^;uvU;u, MJ7WU 

0£?£gt*ft 1-100 *^<D^A.v-*fclih 
U-7;U^r;Uv«;;U*> ^V-> Sz-SfcttMJ-TJU 

^;ui/u;ua*fcii«*» i~ioo ^-eo^y 

[0014] 

±3(1)+, 0-100 *T*<0&ftT*fcy#£ o 

n *< ioo ^e^t, mtizmmmmvmit 

[0015] 

**WKfclvc. ffiEJ*#(b)£LT»*L<ffi 
^OCDif^.^h^h^vv^.xh^xh+v 

^UhUxh*vv^>, ?Pfc^UHJ*Mr5/i/7 



ethanok 3- chloro propanok trimethoxy silyl ethanok 2, 3- 
pentafluoropropanol or other carbon number 1-100 as that 
kind of basis. 



[0013] 

In addition, in above Formula in above Formula, inside R 1 * 
R\ R\ R\ R 5 and the R 6 , as for group other than those 
which possess theaforementioned Si-O-C bond, methyk 
ethyl, propyL isopropyl, n- butyl, t- butyl, acyl group; 
aminoethyk N, N- dimethylamino ethyl to aryl group; acetyl, 
benzoyl or other carbon number 2-30 to epoxy alkyl group; 
phenyl, tolyl , naphthyl or other carbon number 6-100 to 
alkyl group s alkenyl group or aralkyl group; glycidoxy 
ethyl, glycidoxy propyl, (3 and 4 -epoxy cyclohexyl ) ethyl 
or other carbon number 1-30 of straight chain, branched or 
cyclic to hexyk cyclohexyk octadecyk vinyl, allyl, 
styryl , benzyl or other, carbon number 1 - 1 00, haloalky 1 
group to mercapto alkyl group; carbon number 1-100 to 
amino alkyl group; mercapto methyk mercapto ethyl or 
other carbon number 1-100 to N, N- diethyl aminopropyl or 
other carbon number 2-100 (However, as for halogen which 
is contained, with fluorine or chlorine , you canlist 
trifluoropropyk pentafluoropropyk 2- chloroethyk 
trifluoroacetyk trifluoro acetoxy propyl etc concretely. ); Or 
than group which consists of mono, di- or tri- aryl silyl 
group to the mono, di- or tri- alkyl silyl group, mono, di- 
or tri- alkenyl silyl group or carbon number 1-100 to 
trimethylsilyk dimethyl allyl silyk methyl allyl phenyl, 
diallyl methyl silyl, triallyl silyk diphenylmethyl silyk 
triphenyl or other carbon number 1-100 it is possible to be 
chosen. 



[0014] 

In above equation (I ), you obtain with integer up to 0 - 100. 

When n exceeds 100, in order curability of coated surface 
which isacquired low to do, it is not desirable. 

[0015] 

Regarding to this invention, when n 0 is as example of 
theaforementioned siloxane compound which is used 
desirably aforementioned component (b ) as, tetramethoxy 
silane, tetraethoxysilane or other tetraalkoxysilane 
compound; methyl trimethoxysilane, ethyl 
trimethoxysilane, ethyl triethoxysilane, propyl 
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*VV7>, 7x-^h'Jxh^vv^>, tfx;Uh 
'J>Mri>v^>. r-^vK*v^Pt°;UhU* 
h+yv7>, r-^UvK*v:?Pt 0 ;UhUxMr 

^y^Pt 0 ;uhU^h+vv7>. 3,4-X7K+vv>; 
Q^v^x^^h'J^h^rvv^^llCOh'JT^ 

^xh*vv^;Uv5>. yih+vvif^v 

^PPV^X vXh + VV^>. V^UvT^P 
*°*VV^>. VXh*V^;UV7>. V>h+ 

h^v-3->^^h^Pt°;U^^v^>. yih 
*v^;ue-;Uv^>, yxh+yyt-yi/y 
5>.3->^^UP^v^Pt°^v^h+v^;u 
y7>> v^h+v^^-S-e^vy^Pt^l/v 

+yy7>, ^;Uh'Jxh+vv^>^/rlii;y 
^;Uvxh*vv^>tf#£U\ 

&SIM4* n A< 1 JSl± 100 J^TOil^. mflBiS 
»(b)tLT»aftS/P*-9->fc^»a)fli:LT 
14. Kf*^h+yyP+*>, KfAxh^vv 
v^r-^'JvK+v^Pe^x^^h 
+yyPW>,fh7-(r-^'JyK+y^Pl: 
;u)tfx(h»jyh^»u;ux^-;u)K-r*^;u5/ 

P*-*>. eX(h'J>h^vv'J>/Ux^;u)^^-9- 
>f^fh7>h+vyP^>, v(MJ7JU*-p 

[0016] 

n 4* 1 Bl± 100 J2lT(D5/P**>fc^*I4. fH 
AM*. #^+0 Si JB^ (DtS^ttJBlCcfco-CB 

*^h7-^tt«ii**-r«5/p+-y-><bd* 
ii. »ft-r*s/p*s/*cr&t3*-o-si)0!)ii* 

ife* si »***t?*©-c*y. &*im4»r<d 

vP*-*><lb£t)l4. Si IS*<D. MS?* Si JS 

*fca>tt£»i4 2-efc5. 



trimethoxysilane. propyl triethoxysilane* phenyl 
trimethoxysilane* phenyl triethoxysilane* vinyl 
trimethoxysilane* ;ga -glycidoxy propyl trimethoxysilane* 
the;ga -glycidoxy propyl triethoxysilane* the;ga -mercapto 
propyl trimethoxysilane* the;ga -methacryl oxy 
trimethoxysilane* the;ga -aminopropyl trimethoxysilane* 3, 
4- epoxy cyclohexyl ethyi trimethoxysilane or other 
trialkoxysilane compound; dimethoxy dimethylsilane* 
diethoxy dimethylsilane* diethoxy diethyl silane* di t*ris 
methyl chlorosilane* diethoxy dichlorosilane* diethoxy 
silane and dimethyl di propoxy silane, diethoxy 
methylsilane* dimethoxy methyl — 3,3 and 3 
-trifluoropropyl silane* dimethoxy-3- mercapto propyl 
methylsilane* diethoxy you can list methyl vinyl silane. 
diethoxy di vinyl silane. 3- methacryloxy propyl dimethoxy 
methylsilane* dimethoxy methyl — 3 -piperazino propyl 
silane* dibutoxy dimethylsilane or other di alkoxysilane 
compound etc. 



methyl trimethoxysilane. dimethyl dimethoxy silane, methyl 
triethoxy silane or dimethyl diethoxy silane is desirable even 
amongthem. 

It is possible to use these, with alone, to jointly use 2 kinds or 
more ispossible. 

Or, when n is 1 or more 10 0 or below, you can list dodeca 
methoxy siloxane* dodeca ethoxy siloxane* di- (;ga 
-glycidoxy propyl ) deca methoxy siloxane. tetra- (;ga 
-glycidoxy propyl ) bis (trimethoxy silyl ethyl ) dodeca 
methyl siloxane* bis (trimethoxy silyl ethyl ) hexamethyl 
tetra methoxy siloxane. di (trifluoroacetyl ) hexa 
(pentafluoropropyl ) tetra methoxy siloxane etc as exampleof 
preferred siloxane compound aforementioned component (b ) 
as. 

[0016] 

Among component (b ) which are used with this invention 
and in above equation (I ),n as for siloxane compound of 1 or 
more 10 0 or below, also or having possessed the chain 
structure it has been allowed to have possessed network 
condition structure,no structure possesses, it is distinguished 
with bond state of Siatom in molecule. 

As for siloxane compound possessing network condition 
structure, being somethingwhich includes Siatom where 
several (number of bonds ) which have been connectedwith 
oxygen atom of siloxy group (Namely -O-Si ) which is 
adjacent are 3 or 4, or asfor siloxane compound of chain, 
Siatom, as for number of bonds of Siatom which is adjacent 2 
is. 
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mis si om^-mit 4 v&z><dv. mibvp 

*V>it£ty*\z1i£?Z> Si 

»4< 3 &T<Dt<Dlis Si IBT-temic. 

vS* Mfc**«*fcli7K*IS^<t^^LTLN 

zQ&ottmtfcm&kLTit. mm& i~io 0 
*** gt*& ^14 0***ftib*X**<ff £ 

Ll> 0 

S* ^Pt°;u*, ?*;uft* ^v^us* 
;uft* f'iwi/S* hU?;u*p:?Pt 0 juSfc<j:tf 
y^;u^-p^+v;uSHcDfflttot(0> fccfc 

l/v^P'N+v^a, ^Uv<7P^*v;uS<7) 

x- jus* P -MJ;u** rf?x- ;uSfccfct/7>h 
7v;u*^#^lfb*i£o 

7;U=i*vSi:LTIi* 1-8 <D*j<Dtfm 

JlftflilctLTI** >h*v»* xh+vl % 7x/ 

*I£*Si D^J^Ic^LTl^ctLTIi* 
[0017] 

^^TtiI5(7)vP^-9-><b^(7)ffiJi:Lrii. 
=91b^tt® MS-5l(7K»J^h+v7KUvD^+l- 



[0018] 

fcSlMi* f!lHJiE»(b)<!:Lrffiffl^^) Si m=F 

tztf-^&mmit. si js^ici:$gLfc7;ua 
si js^ i^a^Lfcy^a+vS^-r^^yv 

-(7)*i*0ij<tLrii. flxli. e-;uh'J^h+ 

;Uvp<Mrvv^>* 7U;UHJ*h*vv^>* ^ 
-t-yUh'J^h+vv^^-lf-^x-yUhU^ 
h+vv7>> r-T^UP+v^Pt°;uh'J>h+ 
vv7>, r-^^UP+v^Pt°;uh'J^h^v 



Usually because atomic valency of Siatom is 4, number of 
bonds other than the Siatom, has connected those of 3 or less, 
with alkoxy group* hydrocarbon group or hydrogen atom in 
Siatom which exists in aforementioned siloxane compound. 

As this kind of hydrocarbon group, aromatic hydrocarbon 
group of optionally substitutable aliphatic hydrocarbon 
group* carbon number 6-1 4 is desirable with the halogen of 
carbon number 1-10. 

As embodiment of aliphatic hydrocarbon group, things such 
as methyl group* propyl group* butyl groups hexyl 
group v octyl group * decyl group* trifluoropropyl group 
and nonafluoro hexyl group or other chain. And you can list 
those etc of alicyclic like cyclohexyl group * methyl 
cyclohexyl group. 

In addition, you can list phenyl group > p- tolyl group * 
biphenyl group and anthrace Lu basis etc as the embodiment 
of aromatic hydrocarbon group. 

As alkoxy group, you can list those of carbon number 1-8. 

As embodiment, you can list methoxy group* ethoxy group* 
phenoxy group* octyloxy group* t- butoxy group etc. 

In case of chain poly silane which is used aforementioned 
component (b ) as,from viewpoint of synthetic ease, methyl 
group and phenyl group especially are desirable as basis 
which has been connected otherthan Siatom. 

[0017] 

Regarding to this invention, you can list Mitsubishi Chemical 
Corporation (DB 69-056-6740 ) supplied MS-51 (poly 
methoxy polysiloxane ) etc asexample of commercial siloxane 
compound which is used for ideal aforementioned component 
(b)as. 

[0018] 

Or, it can manufacture vinyl resin which 2 or more possesses 
alkoxy group which is connected directly to Siatom which is 
used theaforementioned component (b ) as at least, with 
monomer and monomer andcopolymerizes copolymerizable 
monomer possessing alkoxy group which is connecteddirectly 
to Siatom. 

for example vinyl trimethoxysilane* vinyl triethoxysilane* 
vinyl methyl dimethoxy silane, allyl trimethoxysilane* 
decenyl trimethoxysilane* 4- vinyl phenyl 
trimethoxysilane* ;ga -acryloxy propyl trimethoxysilane* 
the;ga -methacryloxy propyl trimethoxysilane* the;ga 
-methacryloxy propyl triethoxysilane* the;ga -acryloxy 
propyl tributoxy you can list silane and the;ga -methacryloxy 



Page 13 Paterra Instant MT Machine Translation 



JP2000275859A 



2000-10-6 



r-7$'JD*«>?Dtr;UMJ?MF-*>2/7 
[0019] 

Tit. a*©5i?*;u»*i=ttffl**t«*yT 

**U2/). *fiSfQ&(0iJ;il£> 7$WU 

x^u7£uu— k ?*;u7£'ju 

— k x*-;u^*->fl,7$'JU— K th*P*i/X 
?;U7£'Jb— k tKP+v^ ;U7-?'JU- 

^U's+i^u.^'ju— k ->^p^+vju^ 
2'JU-k tKP+->x^;u>^Ub— h, th* 
P+v^PfcVl^^MU-h). T1SID73K(« 
7*'JJU75K. 5?^U7$'JA»7SK)* 

[0020] 

»a»(b)tLTffa4e=;u»«nBii*. ±je 2 a 

V^PXh l j;U.2,2 , -7yt*X(2,4-^ ; 5 1 ;U/< 
L/P "HJJU). 7'/tfX*>7-/Sf»IWf©77ft 

a*. aiM:**. a«tii7^='7A. lies 

Iftft V4A«®«MiiAIMbtt« t-?^U/ WKp 

»l/c o.i~io M%ffli\ £ffl(fl;tr£. <*jrf 
Ui\J—)W ?*;HrPv;u?, *\>**>-fui\j 
— /k xh4->^n/ V— ;u, y^n'f ju>rh> 

(7)^y^-+cD Si l:IiLfc7*a+*/i 
K^XS«>HlttJH(±GO*«SII1b«^ft 

ttfflLfcBS*&*J)£ffll*T 40-60 deg C ggfl) 



[0021] 



propyl methyl dimethoxy si lane etcas embodiment of 
monomer which possesses alkoxy group which is 
connecteddirectly to Siatom. 

[0019] 

In addition, it is possible to be a monomer which is used for 
conventional radical polymerization as above-mentioned 
monomer and copolymerizable monomer, for example 
unsaturated aromatic compound (for example styrene ), 
unsaturated acid (for example acrylic acid* methacrylic 
acid ), alkyl ester of unsaturated acid (for example ethyl 
acrylate* butyl acrylate. ethylhexyl acrylate* 
hydroxyethyl acrylate* hydroxybutyl acrylate* methyl 
methacrylates butyl methacrylate* ethylhexyl 
methacrylate„ cyclohexyl methacrylate* hydroxyethyl 
methacrylate* hydroxypropyl methacrylate ), unsaturated 
amide (for example acrylamide % dimethyl acrylamide ) etc 
can list. 

With this invention, in order to manufacture vinyl resin 
aforementioned component (b ) as, it is possible to use these 
one, two or more kinds. 

[0020] 

component (b ) as it can manufacture preferred vinyl resin, by 
copolymerizing inwhile 0. 1 - 10 weight% using and solvent 
(for example isopropanoU butyl cellosolve* methoxy 
propanoic ethoxy propanoK methylethyl ketone etc) 
monomer of theabove-mentioned 2 kinds, polymerization 
initiator [for example azobisisobutyronitrile. 2,2-azobis (2 
and 4 -dimethyl valeronitrile ), azobiscyanovaleric acid or 
other azo compound^ hydrogen peroxide % ammonium 
persulfate * potassium persulfate or other inorganic 
peroxide % t-buty 1 hydroperoxide * benzoyl peroxide % 
di-t-butyl peroxide * cumene hydroperoxide or other organic 
peroxide ] vis-a-vis monomer total amount. 



Also as for polymerization temperature which is a one of 
heavy condition, especially,it is desirable to copolymerize in 
order to control fact that the alkoxy group which is connected 
directly to Siatom in monomer of the former reacts when 
copolymerizing, with low temperature of 40 - 60 deg Cextent 
making use of initiator (Above-mentioned inorganic peroxide 
and initiator which jointly uses for example acidic sodium 
sulfite* rongaliu ascorbic acid or other reductant to organic 
peroxide ) of redox system. 

[0021] 

With illumination directly, when or sensitizing dye (e ) is 
included in photocurable composition, visible light or near 
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«« + lcitBfi*(e)36<^**i4**fcli . m 
Sfe*(e)4«»iftLfcpria**/i:l*ifi*n3tx 

£|3£oT. fHEfiR»(a)*fi*filSl^f*t-4a) 
[0022] 

**W<D*»btt«rt«ilc»air*^$tt-6 
$ □ □ 7x - ;u)-4,4',5,5;-x h57x- 1 , i tV 

5 ¥ 7 - 2,2'- t'X(0-9PP7H 

;U )-4,4\5,5/- fh7 + X (2,3- V>h + v7x- 

2 ) 4,6-h , JX(hU^PP>5 L ;U)-U3,5-h , JTv>. 

2- >^;u^,6-eX(hU^PD^^;U)-l,3,5-hU7 
v>. 2-7i-;M,6-eX(hU^PP/9 1 
;U)-l,3,5-MJ7v>. 2,4-fcfX(HJ£PP** 
;U)-6-(p-^h^rV^x-;Ulf-;i/)--l,3,5-hUTv 
>fcctt/2-(4 , ->h^v-l , -^5 1 ;U)-4,6-t*X(hU 
£PPy^U)-l,3,5-HJ7v>3|(7) 2,4,6-«ft 

v?x-;U3— K-^A. 4,4*-v^PPv7x-il/ 

3- K" ^ A. 4,4'-v^h+vv^x- ;ua-K- 
A. 4,4 , -v-t-^9 1 ;Uv^xn;U3-Kx^ A. 

4- >^ J /U-4'-fV^ , Pt°>IUv^x-;U3— K-^ 
A, 3,3'-v~HPv^x~^3-K~OAIfi:. £ 

-h. ^+*7il/tP7>f^*-h, ^rh^+X 
C<>57ji/tP7i- ;u)tHu— k h'J^;u^-p 
/*;ux;u**-h££«*£:bi±fc$?7'J- 

;U3 — K-^AJ£. HJ7'J— ;UXJU*-^A 
tt. v7'J-VUvT7-^A^. h'J7'J-rtHz 

K>^;-{>7il/+ibx-fJk l-tKP*vv^ 
P>n+v^7i- ;U^h>. 2-tKP*v-2-*^ 

;u-i-7x^;u^p/^>-i-^->Ha>^> % y^>x 
-xMb£1fc;*>5/;u7;u*^*— ;u«a> 

^*-;Mb£^;2,2'-v7;U^*v7*h?xy 

>. 2-tKP+v-2->5 L ;u^ > Pt°^xy>. p-t-:? 

^;Uh'J^PP7-trh^xy>.p-t-^;Uv^P7 
*h7x/>*<D7*K>xy>fc£tt;*>77x 

yv^-^pp^vy^xy^^^'-v^pp^w 

^U^h^v^^x/^. 4^>y^l/-4'- 

^;uv7x-;ux;u7>r K. v^>7x^<p>lf 

0*>y:7x/>lb£&;***1*>hX 2-^P 



infrared light energy which sensitizing dye (e ) absorbed the 
energy or electron transfer it does photoradical generator (c ) 
which is used desirably with this invention, with , 
Aforementioned component (a ) is not limited if it is 
something whichforms free radical which is necessary in 
order to attach on polymerization reaction,especially. 

[0022] 

As example of photoradical generator (c ) which is contained 
ideally in photocurable composition of this invention, 2, 2' 
-bis (O-chlorophenyl ) - 4, 4', 5 and 5,'-tetra phenyl — 1, V 
-diimidazole and 2, 2' -bis (O-chlorophenyl ) - 4, the4', 5 and 
5, '-tetrakis (2 and 3 -dimethoxy phenyl) -1,1' -diimidazole 
or other bis imidazole compound; 

2, 4 and 6 -tris (trichloromethyl ) - 1, 3 and 5 -triazine. 2- 
methyl-4,6-bis (trichloromethyl ) - 1, 3 and 5 -triazine. 2- 
phenyl-4,6-bis (trichloromethyl ) -1, 3 and 5 -triazine. 2, 4- 
bis (trichloromethyl ) - 6 - (p- methoxyphenyl vinyl ) - 1, 3 
and 5 -triazine and 2 - (4 1 -methoxy- l'-naphthyl ) - 4 and 6-bis 
(trichloromethyl ) - 1 , 3 and 5 -triazine or other 2,4,6- 
substitution -1,3 and 5 -triazine compound; 

diphenyl iodonium. 4,4'-dichloro diphenyl iodonium. 
4,4'-dimethoxy diphenyl iodoniunu 4,4'-di-t-butyl diphenyl 
iodonium. 4- methyI-4-isopropyl diphenyl iodonium. 
3,3'-di nitro diphenyl iodonium etc and, diaryl iodonium salt, 
triaryl sulfonium salt, diaryl diazonium salt which combines 
chloride* bromide, tetrafluoroborate. 
hexafluorophosphate * hexafluoroarsenate . 
hexafluoroantimonate. tetrakis (pentafluorophenyl ) borate, 
trifluoromethyl sulfonate ,triaryl selenonium salt and triaryl 
phosphonium salt or other onium salt compound; titanocene 
and ferrocene or other metal arene complex; benzyl, 
benzoin, benzoin alkyl ether. 1- hydroxy cyclohexyl 
phenyl ketone . 2- hydroxy -2- methyl - 1 - phenyl propane - 1 - 
on or other benzoin ether compound; benzyl alkyl ketal or 
other ketal formation combination ones; 2, 2' -di alkoxy 
acetophenone. 2- hydroxy -2- methyl propiophenone. p- 
t-butyl HJ chloroacetophenone. p- t-butyl cyclo 
acetophenone or other acetophenone compound; 
benzophenone. tetrachlorobenzophenone. 4,4 f -dichloro 
benzophenone. o-benzoyl methyl benzoate. 3,3 -dimethyl-4- 
methoxy benzophenone. 4- benzoyl-4'-methyl 
diphenylsulfide. di benzo suberone or other benzophenone 
compound; thioxanthone. 2- chloro thioxanthone. 2- alkyl 
thioxanthone and 2 and 4 -dialkyl thioxanthone or other 
thioxanthone compound; anthraquinone 
compound;3,3',4,4'-tetra (t-butyl peroxy carbonyl) 
benzophenone or other peroxide; N- phenylglycine. N- (p- 
chlorophenyl ) glycine. N- hydroxyethyl-N- phenylglycine. 
N- (2 -hydroxy-3- methacryloxy propyl )-N- phenylglycine or 
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x/>^CDi§K1b%;N^x- Vl/^'J N-(p- 

^rV^Pt°;U)-N-^x-^yiJv>^(D N-7'J- 
7x-;U7 7 v;i/^X^>f>^tl--<h\ t*X(2,4,6- 

hu>^;u^> v /-r;upxz:;urv;u7^x7>r> 

*^?flicfc^T. ±fBj£#(c)[* , sic 2 aiu 



[0023] 

So 

(DflfltLTIi* S. Peter Pappas b^ruv Curing: 
Science and Technology J ;B. Klingert b H 
rComments Inorg. Chem.J(l09~l38 H.No.3, 
Vol.7. 1998 %fc«fctffcHiE&&2§rjBrUV-EB 
«fcttfBt«?ffl*IIB— SrU^*tt«E— J(* l 
M(K)* 5Kx^W»**fT. 69-86 H.1997 



(c)lCOl^Tffi«Lfc 2,4,6-S&-l,3,5-MJ7v> 
[0024] 

iLT, Jf!Sfe*(e)££*i LT**l*. 

CCIT*, if&fef!i(e)£l*, qra**fcliifi*rt 

«^(c)*/cl±(d)^x^;i,^-^l)*fc[±ttT 
ftWltZiOZMML. mTLlt. 77fe* % 7> 



other N- aryl glycine compound;2,4,6-trimethyl 
benzoyl-biphenyl acyl phosphine oxide, bis you can list (2, 
4 and 6 -trimethyl benzoyl ) phenyl acyl phosphine oxide or 
other acyl phosphine oxide compound. 



Regarding to this invention, it is possible to use 
above-mentioned component (c ), for option combining 2 
kinds or more. 

[0023] 

In composition of this invention, (d ) photo acid generator 
directly or according to need throughaction of sensitizing dye 
(e ) which is added with illumination , generates acid. 

Regarding to this invention, S. Peter Pappas and others work 
"UV Curing: Science and technology "; B. Kling ert andothers 
work "Co mm ents Inorganic Chemistry (0020 - 1669, 
INOCAJ )" (109 - 138 page, No.3, Vol. 7, 1 998 years); and 
those which are stated in angular Oka Masahiro andothers 
work "New UV-EB curing technology and applied 
development — new photocatalyst — " (Vol.1 (Edition), 
RadTech Technical Committee issue and 69 - 86 page. 
1997 ) or other known publication are included as example of 
the photo acid generator which is used for ideal,, but it is not 
something which islimited in these. 

Or, component of this invention (d ) as, 2, 4 and 6 it states 
concerning theabove-mentioned component (c ) - substitution 
-1,3 and 5 -triazine compound * onium salt compound or 
you canuse also those which are chosen from metal arene 
complex. 

Regarding to this invention, it is possible to use 
above-mentioned component (d ), for option combining 2 
kinds or more. 

[0024] 

photocurable composition of this invention may contain 
sensitizing dye (e ) with sensitivity improvement as objective. 

Here, sensitizing dye (e ) with, visible light or near infrared 
light energy is absorbed, energy aforementioned component 
(c ) or energy transfer or those which electron transfer 
aredone are meant to (d ), You can list for example azo dye, 
anthraquinone dye, naphthoquinone dye, diaryl and triaryl 
methane dye, cyaninedye, merocyaninedye, fluoran 
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ft*. ^eUU^ASfe*. ?*P v7->g 

u;u*fe*. xt° Ptf^&feSt. xtfp;*-*-* 

S?DR«6*r*ttttfe*j(i992 

(1994 ^*B*B»)fc\fctf*^B«b*rfe 
*/\2/K?y*J(1986 *.««a)»I^E«**l 



[0025] 

*IEW!CfcL>r, ftK. 3fc55?*JU*±«(c)* 

i§t=j\J. P. Fouassier b ^Radiation Curing in 
Polymer Science and Technology -Volume II 
Photoinitiating Systems- Chapter8, Latest 
Developments in the Chemistry of Onium Salts J 
(1993 *f . ELSEVIER APPLIED SCIENCE 
PUBLICATION Lm)l::ieic£;»xTl^'<>7 
-<>x— t;uSBB*&S(. or-tKP^-vT-bh^x 

[0026] 

*»wi=fci^r, *B*72/*;u»4»(c). ft 

Mt±JH(d)& *tf ««fe*(e)0)E^aii. ff£ 

1-<i:t3%. mE*»(c)fc cfctf(d)©E^ft4^ 
£l><t. BStf«<fty. **l*l**»(e)©E 

aic % «rE«»(c)fccki;(d)fflE**. $bfc. 

***l4»^lcl**#(e)©E^*^*-r?* 
£. *«<kttttfit*i:L-C©lfi , KSSltt4<«T 

l. »f£$n«sn©a$^if»«»ffttA< 



dye. squarylium dye. croconium dye. pyiylium dye. 
thiopyrylium dye. phthalocyanine derivative, 
naphthalocyanine derivative, indigo dye. coumarin dye. 
quinacridone type dye. quinophthalone type dye. 
pyrrolopyrrole dye. benzodi ~?v non dye. acridinedye. 
oxazine dye. thiazine dye. xanthene dye. styryl dye. 
spiropyran dye. spirooxazine dye. fluorescein dye. 
organoruthenium complex etc. 



In addition, known publication: Ogawara, Noboru and others 
work "functionality dye " (1992, Kodansha Scientific ), 
Matsuoka Ken author"chemistry and application of dye " 
(1994, main books of Dainichi ) and in each case can use dye 
which is stated in Ogawara, Noboru and others work "Shikiso 
(Dyestuff) Handbook" (1 986, Kodansha Ltd. ) etc as 
aforementioned sensitizing dye. 

[0025] 

Regarding to this invention, when it uses onium salt 
especially, photoradical generator (c ) or photo acid generator 

(d ) as, benzoin ether initiator. ;al which is stated in J. P. 
Fouassier andothers work "Radiation Curing in Polymer 
(0032 - 3861, POLMAG ) Science and technology -Volume 
IIP hotoinitiating Systems- Chapter 8, Latest developments in 
the Chem istry of OniumS alts " (1993, ELSEVIER 
APPLIEDS CIE NCEPU BLIC ATION LTD. ) -hydroxy 
acetophenone type initiator, acyl phosphine oxide initiator, 
titanocene initiator etc you use it is effective sensitizing dye 

(e ) as, is. 

photocurable composition of this invention in order to absorb 
light of the wavelength which corresponds sensitizing dye (e ) 
as, can contain one, two or more kinds whichis chosen from 
above-mentioned compound combining with option. 

[0026] 

Regarding to this invention, aforementioned photoradical 
generator (c ), photo acid generator (d ) and blended amount 
of sensitizing dye (e ) may change depending on thickness of 
the coating which it tries to form. 

When blended amount of namely, aforementioned 
componenst (c ) and (d ) islittle, sensitivity becomes low, 
when or blended amount of component (e ) islittle, 
improvement of sensitivity is not achieved, time when the 
composition hardens is shortened is not possible . 

When conversely, blended amount, of aforementioned 
componenst (c ) and (d )furthermore, it is included, when 
blended amount of component (e ) is many,shelflife as 
photocurable composition decreases, intensity and 
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[0027] 

«ftJK»L ^>7h'J7y~;u^. »»7-UK 
X. vv7/7?'JU-h&. HJ75?:/**)** 

«t»ft*a*a>ft-eftffl-r«i8«fe*(c)t 



[0028] 

100 irLT. x^U>tt^ffifO ~ 

It 5-50 **%;Si S^lctteLfcT;U3+v* 

fclie-;uX»aB(b)l-99 *»%. #*L<li 
5-50 *»%;jfc5v*;US6£S((c)0.1~20 9 
1%, S?£L<I* MO**%;fcJ:tf3te»3S±ai 
(d)0.1~20li%, #£L<I± 1-10 **%£#* 

[0029] 

J&CT. *i®fe*(e)£. 100 fcLT 

o.oi~5 m%. »*l<i± o.i-i mm.%;t$&w 

*fcli**M»»Jtta(f)* 0.1-20**%, 
<li 0.5-10 *4%<D*T?*i'*LTcfet^ 

[0030] 



[0031] 

±»(D*art»[(aHd)]*5cki;ff*fiE 

»[(e)fc«kt;/*fcit(f)]*-ea)**. *l<i*& 



theresistance solvent solubility of coating which is formed 
decrease. 

[0027] 

antiweathering agent of cured film in order to improve, 
furthermore, also it ispossible in photocurable composition of 
this invention until recently tocontain known ultraviolet 
absorber (f ) (for example benzophenone type, ultraviolet 
absorber, benzotriazole type, oxalic acid anilide type, di 
cyano acrylate. triazine type etc). 

When this kind of ultraviolet absorber (f ) is contained in 
composition of this invention, the sensitizing dye (e ) which 
operates with light of wavelength which differs from the 
absorption wavelength region of ultraviolet absorber it 
contains it is desirable. 

[0028] 

photocurable composition of this invention addition 
polymerizable compound which possesses ethylenic 
unsaturated double bond with composition total amount as 
100, (a ) siloxane compound or vinyl resin which 2 or more 
possesses alkoxy group which is connected directly to 1 - 99 
weight%. preferably 5-50 weight%;Siatom atleast (b ) 1 - 
99 weight%. preferably 5-50 weight%; photoradical 
generator (c ) 0. 1 - 20 weight% . preferably 1-10 weight%; 
and photo acid generator (d ) can containO.l - 20 weight%. 
preferably l-10weight%. 

[0029] 

In addition, it is possible to photocurable composition of this 
invention, tocontain 0.01 - 5 weight%. preferably 0. 1-1 
weight%; and/or ultraviolet absorber (f ) at quantity of 0. 1 - 
20 weight%. preferably 0.5-10 weight% according to need, 
sensitizing dye (e ), with composition total amount as 100. 

[0030] 

Furthermore, photocurable composition of this invention, may 
jointly use the according to need polymer binder, thermal 
polymerization inhibitor and plasticizer. colorant etc. 

polymer binder, being, something which such as 
compatibility, film formation property, developing 
behavior, adhesiveness possesses various improvement 
objective, may be selected appropriately according to the 
objective. 

[0031] 

Regarding to this invention, aforementioned composition may 
be manufacturedwith conventional method. 

for example above-mentioned essential ingredient [(a ) - (d )] 
and option component [(e ) and/or (f )] that way, or itcan 
combine according to need solvent (for example methylethyl 
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x$y— ^n/ V— ©7 
A*©/\Dy>»»«E)*E^L. JftBtBrlcT 

[0032] 

*flffl©*«fctt*i«*i;J\ ®^©^S(«x 
&B«©tt£K*a©£;|&fr&Btt&lift&. 



[0033] 

*nn©%«ibttiBiiK«i©aKKa« ma^-t 

©»*Hi»Al=J:*«ft*ftS«**Cilcj: 
U, ife£ltlft.itl8(i*:btf>-& ar 7-r;uA). ftig 

[0034] 



[0035] 

*»*4S((d)^&«4-r«Ka)ff ffli-cky. si 

*prffi&<b«tt(a)3&<-t*i-F*ia*-rsciic 
a*. 



ketones acetones cyclohexanone or other ketone solvent; 
ethylacetate> butyl acetate > ethyleneglycol diacetate or 
other ester type solvent; toluenes xylene or other aromatic 
type solvent; methyl cellosolve s ethyl cellosolve s butyl 
cellosolve or other cellosolve type solvent; methanols 
ethanok propanol or other alcoholic solvents 
tetrahydrofurans dioxane or other ether solvent; 
dichloromethanes chloroform or other halogen solvent ), can 
use for example high speed stirrer with cold, dark place and it 
canmanufacture by mixing. 

[0032] 

photocurable composition of this invention coating fabric is 
done on the substrate making use of conventional means (for 
example bar coater % applicator or spinner ), after being dried 
by desire, the radiation curing being done, gives desired 
coating. 

substrate which is used here glass sheets plastic films 
papers ceramic or metal or other can be selecteduntil 
recently from known substrate according to use objective of 
the coating which consists of photocurable composition of 
this invention. 

[0033] 

coating of photocurable composition of this invention can be 
used bychanging curing condition with composition and 
radiation exposure , antireflective film (so-called ARfilm ), as 
theMitsutaka permeable membrane or hologram recording 
layer. 

[0034] 

this invention includes coating which consists of photocurable 
compositionof this invention as second embodiment, optical 
interference membrane which interference coloration 
orinterference nonreflective is done is offered. 

[0035] 

Hardening coating which consists of photocurable 
composition of the this invention, on group board which 
possesses reflectivity like for example glass sheet or film with 
radiation exposure , when it forms, normally, near coated 
surface,mainly, in action of acid which occurs from photo 
acid generator (d )depending, siloxane compound or vinyl 
resin (b ) which 2 or more possesses alkoxy group which 
isconnected directly to Si atom at least, and inside coating, 
inorder mainly, to harden due to fact that addition 
polymerizable compound (a ) whichpossesses ethylenic 
unsaturated double bond with action of free radical which 
occurs from the photoradical generator (c ) polymerizes 
respectively, reaches point where coating separates into 2 
layers. 
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(±1 21)£j£#(a)t7)^bJf (Tl 22)(DHK± 
2Blcffl#BLTfcy(B 1). ±121 fccfctfTH 
22 OHtFf* n, fccfctf n 2 fcckt/SfiOHSf* 

IK ioo ZAtttZt. %U ioo li. ±1 21 <DS 

ffi(l), ±1 21 <h~Fl 22 £a>SS(2)i3<fct;*tt 



CCT\ ±E 3 S^bCDSlt* 101 A<SIMC 

1*, a*©Bffi* no. ±1 21 0>B#t$ n„ T 
1 22 (BBft* n 2 j£ 1 CDBtfT* n 3 



Ml] 

noKn,) 2 -n3/(n 2 ) 2 (l) 
[0036] 

*&lc.BM 2 £tfl/C<D»tt 1 
101 0)£ft&Jgli^§i«JI 21 frb<Dfilt* 
(l)fc<fcl/±B 21 tTB 22 £<D#ffifr &a>K» 
*(2)tttfi 1 fr&<DJE#3fe(3)i<D#IMIA<l* 

r*t* 1/2 a*co»af&-eft*itf , 2 ^ 

ftbti, fcSlMiKrBJRSt* 101 <D*B«36<5 



(D)£A»jfc 100 0>&fi(A)£0itl::ft?f-f 6 C 



1$ d t$£xfmm<D®mm n *bivc»**i* 

Ct^b.S(2): 
M2] 

D^d-n=A/4(2)t?SB**l4J:9l^lBa)JS*d 

y»*. 

[0037] 

«rca(i)teJ:t;(2)icttoT. a»o>) 

4<ilc«ftLfc±B 21 £j£#(a)A<±l::BHbL 
fcTB 22 CDH$ d, fccfctf d 2 * ttl-f tlBttf 



For explaining, cross section schematic diagram is shown in 
Figure 1. 

When for example coating 2 which is hardened cured layer of 
component (b )(top layer 21 ) with in 2 layers with respect to 
substances of cured layer (bottom layer 22 ) of the component 
(a ) and phase separation has done (Figure 1 ), as for index of 
refraction n 3 of index of refraction nj and n 2 and substrate of 
top layer 21 and bottom layer 22 when it differsmutually, 
incidence does light beam 100 from this coated surface, as for 
light beam 100,surface of top layer 21 (1), It reflects interface 
of top layer 2 1 and bottom layer 22 (2) and in 3 places of 
substrate 1 surface (3), can interfere respectively mutually. 

In order here, reflected light 101 from above-mentioned 3 
places to possessequal intensity with interference mutually, 
first, index of refraction n 2 of the index of refraction n,. 
bottom layer 22 of index of refraction n^ top layer 2 1 of air 
and index of refraction n 3 of substrate 1 , must be 
inrelationship like formula below (1). 

[Mathematical Formula 1] 

no= (n, ) <sup>2* n^ (n 2 ) <sup>2 (1) 

[0036] 

Furthermore, through coating 2, if reflected light from coating 
surface layer 21 (1) and the reflected light from interface of 
top layer 21 and bottom layer 22 (2) with reflected light from 
substrate 1 (3) with light path difference in each case is 
integer multiple of half wavelength,coating 2 through, 
reflected light intensity from substrate 1 in minimum 
weakening the total intensity of reflected light 101 from 
substrate 1, Or if light path difference of aforementioned 
reflected light 101 is integer multiple of wavelength mutually, 
wave front of each light being agreeable, stacking it 
canbecome maximum. 

Interference of aforementioned light optical thickness of 
coating 2 which ishardened (D ) with wavelength of incident 
light 100 (;la) with depends on ratio. 

Here, as for optical thickness D of coating, from fact that it 
isdisplayed making use of physical thickness d of coating and 
index of refraction n of the coating, Formula (2): 

[Mathematical Formula 2] 

As D=d* n=;la / defined with 4 (2), if thickness d and index 
of refraction n of the coating are set respectively, through 
coating, reflected light intensity from the substrate 1 can 
become minimum. 

[0037] 

Following namely, aforementioned Formula (1) and to (2), it 
canfunction it has done with cured paint film of composition 
of this invention which as antireflective film with thickness di 
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[0039] 

Lfe*i;*©Ti3wmBja»(a)ffl«**t* 
*u ±isi^e>0, fine 2 ®0@ST*<7)ffl 



[0040] 

i=»Bja»(b)a)ttdft^fcj:i;*« i tmm 

1-4»filcl4±l=«Fia*»(a)a)»^«:A<JStt 

jmlu aosc i (DBST*ts«i i t»»-r 

♦i**ffi^&©3fefi»(3 , )**K , i"Ci:t«ky, 



[0041] 



of bottom layer 22 which top layer 21 and component 

(a )which component (b ) hardens mainly harden mainly and 

adjusting the d 2 respectively, phase separation. 

This kind of coating peels off from aforementioned substrate, 
with the unit, as optical high permeability film can be used. 

Furthermore, above-mentioned coating can function as light 
reflection prevention coating. 

[0038] 

When conversely, optical thickness D becomes integer 
multiple of wavelength in Formula (II ), as for strength of 
reflected light, stacking from fact that it isstrengthened by 
interference which is agreeable, coating canfunction as 
interference coloration film. 

[0039] 

namely, top layer contains condensate of aforementioned 
component (b ) and andits bottom layer contains polymer of 
aforementioned component (a ), and each reflected light from 
aforementioned substrate interferes mutually from interface 
which is formed, with difference of index of refraction of 
aforementioned 2 layers from top layer surface, By fact that 
aforementioned coating is supplied on substrate as laminated 
film which consists of 2 layers of top layer and bottom layer 
where index of refraction differs, as optical interference 
membrane which interference coloration orinterference 
nonreflective is done it can function. 

[0040] 

When as for this invention, as third embodiment, hardening 
photocurable compositionof this invention with illumination , 
when coating which is formed on the substrate phase 
separation it has not done, as shown in namely, Figure 2, 
theaforementioned coating 2 has formed gradation, distinct 
boundary does not existinside coating 2, In site which leaves 
from substrate 1 mainly condensate of theaforementioned 
component (b ) and polymer of aforementioned component 
(a localized does mainly to site which is adjacent with 
substrate 1, index of refraction changes gradually facing 
toward site which is adjacentwith substrate 1 from site which 
leaves from substrate 1 with that, At same time index of 
refraction of substrate 1 and index of refraction of site which 
is adjacent with substrate 1 are made almost equal, you can 
use bylosing light reflection (3') from interface which is 
formed from site and substrate 1 which are adjacent with 
substrate 1 by , as theMitsutaka permeable membrane. 

[0041] 

Furthermore, in coating of photocurable composition of this 
invention, byinterference, domain reflected light intensity to 
strengthen to weaken, function byexisting together, both of 
domain as volume type hologram recording layer can 
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[0042] 

? % &m 1 1 fr*<b% 13 £* fc<ti; 12* 

&K 2 ftJtf&K 1 *ai»Lfc«l*. 
lcE«Lfc±S»55-12"-C*sa*LfcfiSt 



*3i*fflm^»#(«»)fca«>6*ifc»»(w 

4(A)). 



±a(d)tLTt(HBaftJ«-e«*L*i^a)*tt 



*IC % «ftLfcJS»(a)0)ffl<bJftttlcJ:y . W» 
+<D*KJ6«»(b)4<#ffl**i-&. 

ZO)b£ % Bt9tWaJ0)IBJ-CWlBi*»(a)(Da§E 



(a)»£<DKL*14<»J*aF*l«. 



«®J*»(a)feJ:tfai#-r*|*»(b)ttL^*l* 
[0043] 

■•©ttfflickyinMaicft-rcifcKcky, 

4LfcMa)^ffll=J:ya»(b)4<**-r*ttt 
»#"<-«*5S?*^»±JI((c)^6»±Lfc 



beoffered. 
[0042] 

When it exposes reflective type holographic with one kind of 
light flux exposure method which is shown in the for example 
Figure 3, first, light 13 from light source 1 1, through mirror 
12 and 12'and objective lens 15 etc, incidence it does from 
coating 2 surface. 

With completely reflecting mirror 12" which is arranged in 
backside reflected light which the total reflection is done, for 
second time, incidence does light whichpasses coating 2 and 
substrate 1, from substrate 1 back surface. 

In this case, interference occurs between incident light and 
reflected light , the portion where light intensity is weak (dark 
part ) with light which possesses the interference fringe which 
consists of portion (light part ) which was strengthened is 
formed(Figure 4 (A )). 

Here, those which are exposed to light with wavelength 
region of interference fringe ofabove-mentioned light 
photoradical generator (c ) as, are used, when those which 
arenot exposed to light with aforementioned wavelength 
region photo acid generator (d ) as areused, with light part, 
only component (a ) hardens with action of the free radical 
which occurs from photoradical generator. 

Next, unreacted component (b ) in light part is discharged by 
cure shrinkage of component (a ) which is hardened. 

This time, concentration gradient of aforementioned 
component (a ) occurs between the dark part and light part, 
component (a ) is diffusive migration and from dark part 
itmoves to light part. 

component (a ) which it moved is polymerized in same way 
as thedescription above, repeats this layer where component 
(a ) concentration which is hardened in light part with , is high 
is formed. 

Because light intensity is weak, free radical or acid not be 
able to occurwith dark part, because of that, component of 
trace which remains(a ) or component (b ) which remains 
polymerizing none reachs pointof. 

[0043] 

After exposing, as entire surface it exposes with light source 
which generateslight of wavelength region where xenon 
lamp, high pressure mercury lamp* low pressure mercury 
lamp* metal halide lamp* halogen lamp or other* photo 
acid generator (d ) is exposed to light, or orit attaches on heat 
treatment, with heat source or infrared light generator or other 
use component (b )polymerizes volume type hologram 
recording layer with action of acid which occurs from photo 
acid generator (d ) due to especially, in uncured dark part, It 
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<DJ*#(a)*5fr(b-f£o 



«:a(BSr*=n0teJ:tf±lca#(b^6j«*fS 

«:^(]aUf$=n y )0)H-eii»r^iSA<±i:-c, 

*P^AA<E»**l*(B 4(B)). 



[0044] 

3£* 0.05-100 /im 0ffiHT?fcorct<. iftfEffl 
7AE»HtLTa>ttffl)lcttSLr*fcLT«fc 

I*. 

0.05-2.00 /im <Dl5B;5feigSi&K£LTftffl-f 
S*£l±. 0.05-100// m (DeH;*fcli7txP^ 
AfBillirLT^ffl-r^ii^li. 1-100// m CD 

[0045] 

/^-v-h^, »*aait(D/h$^p^tt* 



mCttWlOlVdld:. 1-100 /im <D©BT?fc& 
[0046] 

tf* 7^>L/-1f-* "MJ^A-AK^AU- 

E*«fl\ +E*fifl\ «E*«fl\ 



[0047] 



hardens also component (a ) of trace which has remained with 
theaction of free radical which occurs from photoradical 
generator (c ) which remains. 

In this way, inside coating, domain: ;al which consists of the 
component (a ) mainly (index of refraction=n x ) and index of 
refraction modulation occurring between domain: ;be (index of 
refraction=n y )which consists of component (b ) mainly, 
hologram is recorded (Figure 4 (B )). 

[0044] 

film thickness of coating of photocurable composition of this 
invention, ofusually, may be range 0.05 - 100;mu m, 
depending on theaforementioned application (Use as 
antireflective film* high permeability film or hologram 
recording layer), to change is possible. 

When you use, as for example antireflective film when you 
use, range of 0.05 - 2.00;mu m; as Mitsutaka permeable 
membrane when you use, range of 0.05 - 100;mu m; or as 
hologram recording layer it is possible to be a range of 1 - 
100;mu m. 

[0045] 

Because of surface protection, following to known 
technology, for example peelable transparent cover sheet and 
it ispossible to provide coating layer which is chosen from 
wax state substance* water solubility or the alkali solubility 
polymer etc where oxygen permeability is small on 
aforementioned coating. 

This kind of coating layer may be formed aforementioned 
coating afterhardening or after drying, but optical feature or 
action of theaforementioned coating inhibition are not done, it 
is required . 

thickness of aforementioned coating layer is range of 1 - 
100;mu m, itis desirable . 

[0046] 

If light source which is used in order to harden photocurable 
composition of this invention is something which light of 
wavelength to infrared light light emitting is done from 
wavelengths namely, ultraviolet light where aforementioned 
composition can be exposedto light, especially it is not 
limited, for example argon laser* helium-cadmium laser* 
helium-neon laser and krypton laser or other excimer laser 
and semiconductor laser or other laser or it can list common 
light source which generates ultrahigh pressure mercury 
lamp* high pressure mercury lamp* medium pressure 
mercury lamp* low pressure mercury lamp* metal halide 
lamp* halogen lamp* xenon lamp* tungsten lamp or other 
visible light region or the ultraviolet light domain wavelength. 

[0047] 
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»«)ffl3tic*Hii=*ffl-e*«. 

[0048] 

[ 



S 1 tS-TIIrt* **LfcE^*-CSAL, a 

za>3t«ftttttj*i**./«-a-*-#2o 

t^T»K*aiS«(JIS K 5400 |C2|tf 4*0;* 

ft««*a*a»)±i=lK« 20 /i m -e^^ur 

[0049] 

[Si] 

(MM) 



You can use photocurable composition of this invention, for 
ideal in radiation-cured type paint „ optical film or hologram 
recording material or other application. 

[0048] 

[Working Example(s)] 
Working Example 1 

It mixed with blended amount which indicates composition 
which is shown in Table 1 , after agitating, it manufactured 
photocurable composition byfiltering. 

On hiding power measurement paper (Those which 
correspond to JIS K 5400; it is thick Yuu machine KK make) 
coating fabric doing with film thickness 20 ;mu m this 
photocurable composition, making use of bar coater#20, it 
drew up test plate. 

[0049] 

[Table 1] 



H8J& 


s m m 


& til 




i 


2 


3 


1 


2 


3 


J*#(a) 


U#*vVR-77 1) 


750 


750 


750 


750 




750 


A-TMM-3L 2 ' 


2250 


2250 


2250 


2250 




2250 




500 


500 


500 


500 




500 


MEGAFAC F-177 4) 


30 


30 


30 


30 


30 


30 


JftJKb) 


MS-61 S > 


3000 


3000 


3000 




3000 




JMNc) 


RHODORSIL 
PHOTOINITIATOR2074 e) 


366 


366 


366 


366 


366 


366 




12 






12 


12 




l*5He) 






21 


21 






21 


*5Mf) 


TINUBIN350 8) 






120 






120 



[0050] 

1):'JtK*v VR-77;RB»*#**3*£tt».lf 



[0050] 

in the table * 

1) :Ripoxy VR-77; Showa Highpolymer Co. Ltd. (DB 
69-069-1779 ) make, bisphenol A type epoxy acrylate* 
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v^l 180; 

2) :A-TMM-3L;»r+tt1b^ttS^ttS8. xh7* 
?P-;M$>MJ7?'Jb-h; 

3) :N-t*-;i/^JUA75K; 

4) :MEGAFAC F-177;*B*-f:/4Ht¥x!|* 

5) :MS-51; = *fc¥*a#tt«„#'.MMf*> 
jK>J->D**>(*¥i$l»** 557); 



6) :RHODORSIL PHOTOIN1TIATOR 2074;P— 

h 

7) :-f ;U*>a7-8 19;*/ * • XKy^l/f-f ■ <r5 

7^U)-7x=;i>rt*7*:/**-iMK;J3«fctf 

8) :TINUBIN350;* / * ■ X^v-WUt-T -^rSAJU 
X*£*ttfift*1l«JDl*l. 2-(2'-tKP**> 
-3 , ,5'-i/-(tert-^;U))-'<>yh l J7y— 



«»(c):3t5S?*;U»±*l, 

J*#(d):Jte»*4*L 

J*#(e):i|iefe*. 

J*#(i):ftfta*«fl. 

[0051] 

MM* 

■*#a#B«TI=fc^r. MiESSi*«± 
10cm <D&Mfrt> UV 3feSM$;U/\7-<K7>:7 
MB500N(B*W;l!rt*it#tt8L80W/cm $4 
^tfflt^T 3 «W»*fHltLfc. 



i£T'M*Lfc. 
DflHHKK 

1$. 6lT«)»«»*l=!H&LrlMiLfc. 
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epoxy equivalent 180; 

2) :A-TMM-3L; Shinnakamura Kagaku Kogyo K.K. (DB 
69-375-3865 ) KK make, tetra methylol methane triacrylate; 

3) :N- vinyl formamide; 

4) :MEGA FACF-177; Dainippon Ink & Chemicals Inc. (DB 
69-057-4512 ) make, fluorine type nonionic surfactant; 

5) :MS-5 1 ; Mitsubishi Chemical Corporation (DB 
69-056-6740 ) make, poly methoxy polysiloxane 
(number-average molecular weight 557 ); 

6) :RHODORSILPH OTOINITIATOR 2074; Rhone-Poulenc 
KK make and tolyl cumyl iodonium tetrakis 
(pentafluorophenyl ) borate; 

7) :Irgacure 819; Ciba Specialty Chemicals KK make, and bis 
(2, 4 and 6 -trimethyl benzoyl ) -phenyl phosphine oxide; and 

8) :TINUBIN350; Ciba Specialty Chemicals KK make 
ultraviolet absorbed 2- (2' -hydroxy-3*,5'-di- (t- butyl)) 
-benzotriazole 

You display, in addition, each component displays meaning 
below. 

addition polymerizable compounds which possesses 
component (a ):ethylenic unsaturated double bond 

siloxane compound or vinyl resin * which 2 or more 
possesses alkoxy group which isconnected directly to 
component (b ):Siatom at least 

component (c ):photoradicaI generator * 

component (d ):photo acid generator* 

component (e ): sensitizing dye* and 

component (f ):ultraviolet absorber e 

[0051] 

test 

3 second illumination it did in under oxygen-containing 
atmosphere, making use of UV light source:metal halide lamp 
MB 500N (Japan Storage Battery Co. Ltd. (DB 69-053-61 15 ) 
make, 80 W/cm type ) from distance of 10 cm on 
aforementioned test plate. 

After illumination, surface curing property of aforementioned 
composition coating, was testedwith method of 2 kinds of 
finger contact test and xylene rubbing test. 

I)finger contact test 

Illuminating result of touching coating on test plate after the 
illumination, with finger, in evaluation standard below, 
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2 ic*-r. 
ii)*vu>7£>?fii* 

[0052] 

mmm 2 tsxtt 3 1-3 

I*. 1 £0«lcLTft*«<bttttJ*tt£ 

IR8U **i&*ffll^Tf*»LfcK«ttlco^ 



fcfc'U Hffiffl 2 fccfetf 3 fccfctfitRfl 3 -eii, 
3taStLT/NP^f>7>^(BEAMAX ttS. 

ioov/2oow K*#s#amT 
ictei\r.K8Hsa>ai»affi^& locm 

5 #B*H»Lfc. 

%^0%^mt. 700nm3fclCiSlvt 10mW/cm 2 

[0053] 
[ft 2] 



evaluation it did. 

Result is shown in Table 2. 

evaluation standard; 

It hardened 0: coated surface completely, either bleed of 
unreacted monomer from the internal did not occur. 

It hardens *:coated surface completely, but bleed of unreacted 
monomer occursfrom internal due to finger contact . 

X: coated surface is uncured. 
II)xylene rubbing test 

After illumination and on coated surface of test plate, until 
rubbing it doesmaking use of fabric of flannel make which 
makes xylene include, test paper surface exposes, it counted 
rubbing number of times. 

Result is shown in Table 2. 

[0052] 

Working Examples 2 and 3 and Comparative Example 1-3 

Other than thing which uses composition and blended amount 
which areshown in Table 1 , each photocurable composition 
was manufactured to similarto Working Example 1, finger 
contact test and xylene rubbing test test were done concerning 
test plate which is produced making use of those. 

However, with Working Examples 2 and 3 and Comparative 
Example 3, as light source from coated surface of test plate 5 
min illumination it did from on 10 cm making use of halogen 
lamp (BEA MAX supplied. 100V/200Wtype ),in under 
oxygen-containing atmosphere. 

light intensity of light source was 10 mW/cm 2 in 700 nm 
lights. 

[0053] 

[Table 2] 





% m m 


ft ft to 
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mmsk 
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_* 


X 




>50 


>50 


40 


10 


_* 


2 



*'MWZUlSMtltf§k£.LTl\tztztf)s 8tH£ Because crack occurred in *:coating, it did not test. 



tt-efc45«sfl i~3 lit^-fttt.uv 



From result of above-mentioned Table 2, Working Example 
1-3 which is a photocurable composition of this invention in 
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700nm #ifi©Rlfl!*©!Utl=*yAffJ5E*ffi 

[0054] 
SIMM 

SLfc. 

IMEftflHbttlEJiMfeS* 75 // m 0 PET 7^;U A 

l=»7?'J$— *ffll*T ImiL ^v^t?^ 
*JLfc&, 90 deg C Kfcl vr 5 #WHt**1**C 

JBUT*** 2J/cm 2 -CftJHML 



3tlfSSt««)|4^7-f;UAIw-3L^r(D 550nm |C 
fc s lt?)Sja$^, ttftftlf f+ MCPD-3000(*« 

l=»L0£-(?,Mt$1*fc. 

PET 7-r;i/A(Daffl$tl3ttl-LTai£Ub. 

msitx^s 3 ic^-r„ 

[0055] 



[0056] 
[S3] 



each case, can form coating which givessatisfactory surface 
curing property UV or with lighting of visible light of700 nm 
vicinity, understands . 

[0054] 

Working Example 4 

Other than thing which uses composition and blended amount 
which areshown in Table 3, photocurable composition was 
manufactured to similarto Working Example 1 . 

Aforementioned photocurable composition, on one surface of 
PET film (Lumirror Ttype; Toray Industries Inc. (DB 
69-053-5422 ) make) of75;mu m, making use of applicator 
sample film was produced 5 min bydrying coating fabric after 
doing, in 90 deg C with 1 miLgap. 

To paint film formation aspect of sample film which it 
acquires, illumination it didwith exposure dose 2 J/cm 2 in 
under oxygen-containing atmosphere, making use of high 
pressure mercury lamp (Japan Storage Battery Co. Ltd. (DB 
69-053-61 15) make). 

Concerning sample film after illumination transmittance in 
550 nm, wasmeasured with spectrophotometer MCP D-3000 
(Otsuka Electronics Co.,Ltd. make). 

Incidence it did measurement light beam, with 0 degrees 
vis-a-vis paint film surface on theaforementioned sample film. 

In addition, it measured transmittance of PET film which does 
not form coating as control sample, in same way. 

measurement result is shown in Table 3. 

[0055] 

Comparative Example 4 and 5 

Following to composition and blended amount which are 
shown in Table 3, other than thing which manufactures 
photocurable composition, itproduced sample film to similar 
to above-mentioned Working Example 4, measured 
transmittance. 

Result is shown in Table 3. 

[0056] 

[Table 3] 
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100 
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50 
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50 
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550nm-C<Daia$(%) 
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±E* 3 ":R7l2 I*. B3MbK$£ 

Sfc.13 2) :MS-5l(=Sfc^fcst# 
ttS). Ji£#(a), (b), (c)fc<fctf (d)lilN-f 

[0057] 

[0058] 

HJS0IJ5 

[a 4] 



Because crack occurred in *: coating, it did not test. 

symbol 1} :R712 in above-mentioned Table 3, Nippon Kayaku 
Co. Ltd. (DB 69-054-7468 ) make, displays bis (4 -acryloxy 
diethoxy phenyl ) methane. 

In addition, symbol 2) : MS-51 in Table 3 (Mitsubishi 
Chemical Corporation (DB 69-056-6740 ) make), and 
component (a ), (b ), (c ) and (d ) in each case, displays 
meaning of being similar to thosewhich are used with 
aforementioned Working Example 1. 

[0057] 

From result of Table 3, photocurable composition of this 
invention gives thesatisfactory cured paint film, furthermore, 
offers high transmittance understands in comparison with 
control sample which does not form coating. 

[0058] 

Working Example 5 
[Table 4] 



IB A 



composition 
*»(a); 



Eat(liS) 



blended amount (parts by 
weight ) 
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component (a ); 
















R712(B*fc^l*S#ttS)l) 














300 


R712 (Nippon Kayaku Co. Ltd. (DB 69-054-7468 ) make) l) 


300 


















component (b ); 


MS-51 (HS1b^S#ttS)2) 














500 


MS - 51 (Mitsubishi Chemical Corporation (DB 69-056-6740 ) make) 
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500 
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3 and 9 -diethyl-3'-carboxymethyl-2,2'- 
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thia - carbocyanine* iodine salt 


v^x-;u3-K-OAh'J^;u+p^>x;u7fv^-h so 


diphenyl iodonium trifluoromethane sulfonate 50 


















polymer binder; 






200 


methyl methacrylate/ethyl acrylate copolymer 


200 


(&M£it=20/80) 
















(copolymerization ratio=20/80 ) 


















solvent; 














1000 
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n- butanol 



1000 



1000 



methyl isobutyl ketone 



1000 



[0059] 

±ES + .»# 1} R712(B:*MbaM*SeStt«) 
ft&lt 2) MS-51(H»1b^^#ttS)l±^rtl 



[0060] 

*«fctt«rt*£7?U*-*£ttfflLT 16cm 
x 16cm (D#5X£fil^ *U 90 deg Ct5» 
■WSttllKMLfc. 

SEIC^(0±[C S H£ 75 ju m 0) PET ?>f JUA(;U5 
3cm x 4cm (D^&KttBrLT. ttRftt 

[0061] 

'&z>Mzummz, -*jfe»*aicj:y. sit 

*1\ *»tLTT;i/=f>^*>b— »f-ll(* 
#*«=514nm)£JBl\ C*lfrb<Db-- 9 s — 3flt 

m%UzftZ, U>X 14^^LrfIlHI4^« 10 
CD PET 74)l,jU 3 iB^bS*t4. 

PET 3*£K 2 fc<fctf 1 £fi 

12lc*y±RltL. SS. RBME 10 
« l HfrbAStl^o 

CCD IS, PET^UA 3 ft^&AltLfcb— tf— 
*fc.#waME 1 «*&WAMLfcU— »f- 

60 



[0059] 

Above-mentioned in the table, symbol l) R7 12 (Nippon 
Kayaku Co. Ltd. (DB 69-054-7468 ) make) and 
<sup>2)MS-51 (Mitsubishi Chemical Corporation (DB 
69-056-6740 ) make) in each case, displaysmeaning of being 
similar to Working Example 1 and 4. 

[0060] 

It mixed with blended amount which indicates 
above-mentioned composition,after agitating, it manufactured 
photocurable composition by filtering. 

Using applicator, coating fabric it did photocurable 
composition in the glass substrate of 16 cm X 16 cm, 5 min 
dried with 90 deg C and formed coating. 

Furthermore on that, it laminated PET film (Lumirror Ttype s 
Toray Industries Inc. (DB 69-053-5422 ) make) of thickness 
75 ;mu m,cut off next in dimension of 3 cm X 4 cm, made test 
plate. 

[0061] 

In test plate which it acquires, it exposed reflective type 
holographic with one light flux exposure method . 

Here, outline of reflective type holographic exposure method, 
referring to Figure 3 with one light flux exposure method ,you 
explain. 

First, future, laser light 13 through completely reflecting 
mirror 12 and 12', light collection is donein objective lens 15 
making use of argon ion laser 1 1 (light emitting wave length 
= 514 nm ) as light source. 

Light which light collection is done, through lens 14, it 
exposes from PET film 3 surface of aforementioned test plate 
10. 

total reflection it does light which passes PET film 3 X 
coating 2 and glass substrate 1 , with completely reflecting 
mirror 12" which is arranged in backside, for second 
time,incidence does from glass substrate 1 side of test plate 
10. 

In this case, light which possesses interference fringe from 
PET film 3 side withinterference of laser light which 
incidence is done and reentry the laser light which is shot 
from glass substrate I side is formed. 
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[0062] 



0>5iJf £2.0mW/cm 2 l::iS:^u *«>#*ttlMR 

!Hltfc0>K*MRtt. SE*ffiff(B*ljt!ltt 
«,FH001-2)*ffll*T*** 8J/cm 2 T?&g 

MCPD-3000 fcffll^Tfjiill&CDSjg^^MU 

SiiX^MU©;1i]£li. KBMS© PET 

fllffliSiMSlcfcl+^n^A©!!] 
80%T*feofc. 

[0063] 



©T#*©w»c*"&fr*» 3fca*©5*i*«#) 

IMB£»*&*£Lfclt©f*JBI=J:y. J£#(b) 

ex. *n^AiB*tf#0W-**©i:#;t&*i 

'So 

[0064] 



Corresponding to this interference fringe, desired hologram is 
recorded by hardening the coating 2. 

[0062] 

With holographic exposure in this working example, strength 
of laser light which the light emitting is done was set to 2.0 
mW/cm 2 from argon ion laser, light 30 second was exposed to 
test plate. 

sample sheet after irradiating post-exposure doing with 
exposure dose 8 J/cm 2 making useof high pressure mercury 
lamp (Japan Storage Battery Co. Ltd. (DB 69-053-61 15 ) 
supplied* FL-100 1- 2 ), completed hologram recording by 
hardening completely. 

Next, transmission spectrum of test plate was measured 
making use of Otsuka Electronics Co., Ltd. make 
spectrophotometer MCP D-3000, diffraction efficiency was 
calculated from that. 

It measured transmission spectrum, irradiating measurement 
light to PET film and the hologram recording aspect of test 
plate, from normal direction of that aspect. 

As a result, diffraction efficiency of hologram in 
aforementioned test plate approximately was 80%. 

[0063] 

In this working example, at exposed part rank where as for 
coating, at exposed part rank which is suitable to light part 
(portion where namely, light intensity is strong) of interfering 
light at time of hologram exposure mainly, component (a ) 
causes radical polymerization component (c ) asdue to action 
of free radical which occurs from photoradical generator 
which iscontained, in addition is suitable to dark part (portion 
where light intensity is weak) mainly, hydrolysis of 
component (b ) occurring component (c ) as due to actionof 
acid which occurs from photo acid generator which is 
contained, it isthought that silanol group occurs, can harden 
after that, with thecondensation of silanol group. 

As a result, between discernment *dark part suitable site of 
the coating, refractive index difference occurring with 
difference of main component which it canharden, it is 
thought thing which hologram recording reveals. 

[0064] 

[Effects of the Invention] 

As for photocurable composition of this invention, surface 
curing property inhibition is notdone with oxygen , in 
addition, in order to designate quick internal curability as 
feature, after illumination bleed of unreacted component to 
surface does not occur from internal. 



Therefore, by using photocurable composition of this 
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invention, in under the oxygen-containing atmosphere thin 
film formation is possible. 

coating which is acquired from photocurable composition of 
this invention can reveal optical property which is superior. 

[Brief Explanation of the Drawing(s)] 

[Figure 1] 

phase separation doing, it is a schematic sectional view which 
displays circumstances which light beam which incidence is 
done are reflected in coating of the photocurable composition 
of this invention which it hardens. 

[Figure 2] 

It is a schematic sectional view which displays circumstances 
which light beam whichincidence is done are reflected in 
coating which photocurable composition of this invention 
which phase separation has not been done hardens. 

[Figure 3] 

It is a schematic sectional view of reflective type holographic 
exposure method with 1 light flux exposure method . 

[Figure 4] 

schematic sectional view of hologram recording layer which 
is exposed making use of graph, and its interfering light 
which display strength of interfering light in order the 
hologram to expose coating of photocurable composition of 
this invention isdisplayed. 

[Explanation of Symbols in Drawings] 

1 

glass substrate 
10 

test plate 
100 

incident light 
101 

reflected light 
102 

transmitted light 
11 

argon ion laser 
12 

completely reflecting mirror 
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12' 

12" 

13 

14 

15 

2 

21 

&BUJI 

21' 

HBi±Jf 

22 

mmTm 

22' 

2' 

3 

Drawings 



12' 

completely reflecting mirror 
12" 

completely reflecting mirror 
13 

laser light 
14 
lens 
15 

objective lens 
2 

coating of photocurable composition 
21 

coating top layer 

21 &apos; 
coating top layer 
22 

coating bottom layer 

22 &apos; 

coating bottom layer 
2 &apos; 

coating of photocurable composition 
3 

PET film 
[Figure 1] 
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